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Xliniohciksjra 


pp33''5^ 

Tol,  40,  no,  11,  p,  53,  1562 
ORIGIliAL.  D^ViSTIOATIONS 


nZMCIPAL  EHSULTS  OF  THE  STJDY  0?  A  LP/IICC  VACCINE  ACAIKST  ZNIMBNU 
A.  A.  Saorodintier  (Lexiln^d) 

IdTislon  of  Vix^logy,  Institute  of  I^xperlaontal  Medio loe  of  tfao  USS&  Aoades^ 
of  Uediool  Soieooes;  And  Laboratozy  of  Virology,  Leningrad  Pasteur  Institute 

,•  V.  -  .  »  -  •  •  . 

■'  <  of  Spideaiology  and  Uicrobiology  .  _ 


•  **  Sui»itted  Marob<9,  1962 


'  .  ”1  luring  a  aajor  influenss  epidcaio  in  1536  the  first  So^et  strain  --J:  the 

-;'vl3f4s  (Leningrad«‘36)  was  isolated  fr%>a  polecats  and  aucoessfuUjf  adapted  t'?  tAblno 

tk  - 

^.aioe.  During  the  autusui  of  that  year  the  first  tests  wore  aade,  in  oon3rA*t.l«>?i  with 
M*  D«  IVzshindcii's  cllnio  (with  the  participation  of  A,  I.  Drobyshewskaya,  A.  A, 
Xdrowia,  0.  M*  Chaikina  and  0,  I.  Shishkina),  of  tbs  roaotire  and  iaaunogenio  pro~ 

•  *• 

perties  of  adapted  mouse  pulaonary  influeiua  virus,  Introduoed  dlrootly  into  the 

•  -  roepirat<n7  passages  of  adult  volunteers.  It  was  found  that  the  instillation  or 

.  -  atomisation  of  large  droplets  of  an  active  3"/-  suspension  of  this  virus  in  a  certain 

,  iO  ^ 

oonoentratlon  (About  causes  no  clinical  manifestations  but  stimulatss  the 

' accumulation  of  antibodies  in  the  secretion  of  the  nasal  oavity  and  in  the  blood. 
Meanwhile,  inhalation  of  an  aerosol  of  the  same  ixifluensa  virus  suspension  caused 

cliniosl  msnifestations  after  18-24  hr  in  some  vaooinated  subjeots,  reproducing  the 

' '  '  •  -  ■  i  1 

basio  olinioal  qmdrome  of  Influensal  infection,  and  was  sooompanied  by  a  more  in¬ 


tensive  aoQUsulation  of  antibodies.  Only  18  of  the  72  human  volunteers 


1 


hM'Alv'ffiwjs  ViVus-W^tbalirirr  antibodies  in  their  blood,  reaoted  to  inhalatim  o: 


Tiru<  ceroaol,  whereas  persons  whoso  blood  conteined  antibodies  did  not  respond 

o 

*Tith  olinicai  reactions  to  adninistration  of  a  Qaasive  dose  of  laboratory  Tixus. 

It  was  againat  this  background  that  in  1 937  ore  began  trials  of  liring  Vaooine 
frOB  the  liings  of  albino  nice  in  epidemiological  observations  ooVering  about  20  000 
persons  to  1%0. 

Too  results  of  these  trials  of  living  pulnonary  vaooine,  given  \}y  instilla" 
tion  into  the  nasal  passages  or  by  ini^ation,  showed  a  regular  lowering  of  .the 
attaoV  rate  of  influenza,  significantly  by  one  half,  in  all  oases  in  which  vacoin^ 
ation  was  began  in  tine  and  the  vaccine  used  was  speoifio  for  the  influenza  arlaing 
aaong  the  vaccinated  subjects,  even  a  halving  of  the  attack  rate  during  an  epldealc 
of  lnfl.uenza  is  statistically  significant,  for  this  infeotion  involves  up  to  20-3052 

Of  subjects  in  control  groups. 

After  15^7  tbe  living  pulaonary  vaccine  was  replaced  by  an  Isqprorcd  vUcTT^f 
lyophllized  preparation,  produced  on  developing  ohiok  ei^zyos.  Ihe  g^’«at  advantage 
of  this  preparation  was  that  a  vaccine  could  be  obtaijoed  free  from  oontaalnatlng 

m 

bacteria  and  vlruaes  and  the  range  of  immiuiogeuic  vaccine  strains  included  in  the 
'preparation  could  be  extended,  which  was  not  possible  when  nouse  lung  vaooine  was 
-  used.  However,  the  need  for  lyophillsction  of  the  allantois  vaooine  oreated  addi- 

I 

tional  diffioultiea  in  the  way  of  issuing  a  standardized  product,  for  only  if  the 
apparatus  used  for  lyophllization  is  of  high  quality  can  the  loss  of  ooneiderable 
aoounts  of  active  virus  or  variations  in  its  activity  be  prevented,  both  aaong  dif- 

*  e« 

^^rent  batches  of  vaccine  and  among  the  ampules  of  the  aaae  batch.  We  therefore 
ceased  producing  living  vaccine  in  powder  fonn,  despite  the  teapting  possibility 


of  IssuIa^  c  rtMidy-oado  prcpnratioi*  auitablo  for  uoc,  and  th«  vcat  atorei 

O 

of  virua  is  the  ollantoio  Bemhrones. 

The  rarloua  prlnolplea  of  vaccination  against  influenxa  have  been  evaluated 
experiaentally  in  the  laboratories  of  A.  A.  Soorodintsev,  U.  ?.  Burnett  (Australia) 
'  and  V,  U.  Zhdanov,  who  have  deaonstrated  that  living  vaccine  has  clear  advantages 
over  killed.  This  was  explained  not  only  the  sinpler  technique  of  using  the 
living  vaccine,  but  also  by  the  development  in  this  case  of  a  Boro  intensive  local 
iacK.nl'^  of'the  respiratory  passages,  preventing  the  prolifei*ation  of  virus  in  the 
sensitive  tissues  of  the  respiratozy  tract  as  a  result  of  the  intensive  production 


of  antibodies  In  the  portals  of  entiy  of  the  infeotion. 


The  theoretical  grounds  for  the  use  of  a  living  vaccine  against  influensa 
derived  froa  recent  irforoatlon  on  the  pathogenesis  and  issiunology  of  influensa. 
The  attaok  rate  of  influenza  in  the  peidod  of  an  epidesic  differs  oonslder- 


ably  in  persons  with  different  blood  antibody  levels.  Host  oases  occur  in  people 
with  a  low  level  of  Lustoral  ijsaunity,  those  with  a  noderate  antibody  oonosntratlon 
(l  U»0}  are  attacked  tauch  more  rarely,  and  those  with  a  hi|ii  antibo^  level 
(l  iSO  or  higher)  are  fully  protected  against  the  disease.  Aooozding  to  the  results 
of  the  serological  exaalnation  of  206^  patients  in  the  oourse  of  several  epideoios 
of  typos  A,  A1,  A2  and  5  influenza,  low  antibody  titers  (below  1  ilO)  were  pr^ent 
in  the  first  days  of  the  disease  In  8S55  of  patients,  average  titers  (l  t2CM  UjO)  la 
gjC  and  high  titera  (l.i80  or  higher)  in  only  2^1  (Table  l). 

^  The  aoveaent  of  iafluenza  in  the  epideoio  and  interepideaio  period  bears  aa 
^ibvious  relationship  to  the  imaunol agical  indices  of  the  population,  deteraiaed  ^ 


I 


the  rercentagc  of  susceptible  indiviau^is  and  the  mean  antibod;^  levels  (Table  2). 

- - - - - 

IaO'  1,  Quantitative  Corioentration  of  ^ype  A,  A1,  A2  and  B  Antibodies  in  the  Hlcod 

of  Influenxa  Ititients  Exifincd  in  the  Acute  Periou  and  durin/;  CoDT&losoenoe  (Aroa 

Insults  of  the  hsaaggiutinotion  doleya^^  reaction)  • 

KSf:  1)  Period  of  disease  2)  1st-3rd  day  3)  2-3  weeks  later  4)  No,  of 

patients  with  antibody  titer  as^-jtfS^'  (i‘36'+  aj^^ther)  5)  low  (<•  1  il.O) 

6)  ^s^ute  7).  average  (1 :20-1  lifO).  .  8)  high  (l;80-1:320) 

TABLE  2,’  Attach  Sate  of  Influensa  during  the  A1  Influenza  Epidenie  in  194?  Depending 
on  the  iuitibody  Titer  at  the  Onset  of  the  Spideaio 
KEY;  l)  Antibody  titer  at  onset  of  epidemic  2)  Low  (<^’1:10)  3)  Average 

(l:2O-1t40)  4)  High  (i  :80-1 1320)  '  5)  Mult  (542)  6)  Ifo.  of  patients 

7)^^s,  8)  of  each  group  falling  ill  9)  Children  (504) 


It  follows  that  the  praotioabillty  of  vaccination  agaixist  influensa  cannot 
be  denied  on  the  basis  that  even  in_  persons  recovering  from  influenza  immunity  either 
does  not  develop  at  all  or  is  only  transient  and  of  too  short  duration  to  be  devel- 
sped  by  artifioial  vaooination.  Although  the  duration  of  naturally  acquired  immuni^ 

f 

to  influenxa  ie  shorter  than  that  to  many  other  virus  infeotions,  it  can  zKnreirthelesa 
by  measured  in  terms  of  the  considerable  intervals  of  time  elapsing  between  two 
successive  epidemics  of  iiiflu^nxa  of  the  same  serotype,  amounting  to  about  2  yr  for  < 
5  A  influensa  and  3^  yr  for  type  B.  This  duration  of  natural  immunity  against 
influenxa  ia  quite  iraffiolent  for  carrying  out  planned  Immunisation  in  the  presence 
of  aneffeotivi  apparatus  fer  reproducing  iamunologloal  ohanges  analogous  to  the 


natural  tpideeiM, 


These  Apidcniological  orfaiients  in  support  of  the  use  of  living 


^Rcoine  to  not  overcoise  several  serious  objective  dlffioultios  in  the  way  of  active 
iaucunis&tion  against  influensai  and  not  usually  observed  during  vaccination  against 
other  virus  infections,  •  , 

.  The  first  difficxilty  results  from  the  biological  properties  of  the  influenza 

^  virus  as  an  agent  stiisulating  the  development  of  isL>nmity  of  rv'tlatively  shoz^  dur** 
azion  even  in  the  conditions  of  natural  infeotion.  It  is  extremely  interesting  to 
disoover  ths^meohanisa  of  the  inmunological  shortcomings  of  the  influenza  virus  and 
to  develop  expurijsental  methods  of  modifying  vaccine  strains,  This  would  enable 
oombinations  to  be  obtained  between  the  viruses  of  influenza  and  more  active  viruses 
of  other  species,  which  could  "correct**  the  imperfect  genetio.  immunogenio  o(»plex 
a  the  influexua  virus. 


IXiring  reoent  years  we  have  observed  that  attenuated  strains  |af  adenoviruses 

»  ■  , 

and  para-influenza  viruses  are  much  more  effective  if  introduced  "by  the  same  | method 

dlrctotly  into  the  resplratozy  passages.  Th^  stimulated  more  intensive  imaun^log- 
•  _  '  I 

leal  changes  in  vaccinated  individuals  than  living  influenza  vaccine, 

I 

The  second  serious  difficulty  is  due  to  the  natural  variability  of.  the  anti>i 

genio  properties  of  the  influenza  virus,  as  a  result  of  which  every  10-1 5  yr  :here 

•  j 

is  a  penial  or  even  radical  replacement  of  the  antigenic  variants  of  the  oaij^tive 

agent  of  influejua  oiroislatlng  among  the  population.  It  is.  therefore -inpossible  to 

produce  a  standard  preparation  for  the  specific  prophylaxisi'of  influenza  with  a  oon4 

, 

y  i 

^^ant  ooqpositi^  for  many  years,  as  is  the  case  for  living  vaccines  against  smallpcj , 
yellow  fever,  polioayelitis,  mumps,  and  measles,  ?or  successful  imaunization , against 


influenza,  tho  conpoaition  of  tho  vetcine  atraina,  eepecially  tho  stoat-  variaWe 


strains  of  group  A  virus,  must  bo  rented  every  i>-10  yr,  because  of  the  oontinU|W8  ^ 

;  1  i 

appearanoe  of  new  antigenic  voi'iants  which  become  deednant  within  a  very  'short  time. 


It  can  bo  stated  categorically  that  the  problen  of  ’large-aoRl<:*  accive  iamunlsation 
against  influenza  by  neans  of  living  vaccine  would  hc.vs  ocen  had  it  not  been 

for  the  need  to  nodiXy  this  prepara v  ion  radically  ev‘«fr>“  yr.  || 

Although  these  difficulties  aro  important,  there  is  no  cause  to  over^stisiate 
their  role  in  praotioal  lm.-n\.*nizak,ion  against  influenza.  At  the  present  tine,  iia-> 
munlzation  \rith  living  vaooine  from  attenuated  incunogenio  straixu  of  typoa  A2  and 


B  is  the  only  mss  measure  capable  of  lowering  the  attack  rate  of  influenza  slgni** 


fioantly  among  protected  persons. 

Beoause  of  lack  of  standardization  of  the  quality  of  the  preparation  at  pre¬ 
sent  marketed,  the  actual  indices  of  the  efficacy  of  vaccination  againat  influenza 


vazy  within  wide  limits,  so  thax  scrlct  control  of  the  teohnologioal  proceea  and 
improvement  in  the  methods  of  administration  of  the  vaccine  are  requiz^. 

A  'faotor  of  particular  i.-nportam'o  to  the  lo^provement  of  the  quality  of  Uving 
influenza  vaooine  ia  the  choice  of  highly  immunogenic  vaooine  strains  and  the 
increasing  of  the  oonoentration  of  active  virus  in  the  final  preparation.  She 
vaccine  strains  oooposing  the  living  influenza  vaooine  must  be  selected  from  anti¬ 
genic  variants  dominant  during  z^cent  years,  oorresponding  at  the  pz^ssent  time  to 
serotypes  A2  aiid  B.  Thes«  strains  oust  possess  the  following  propertiest.  low -re- 

r 

activity,  intensive  proliferation  in  the  upper  respiratozy  trmot  of  susceptible 
persons,  insensitivity  to  human  nonspeoifio  inhibltozs,  and  minimal  sensitivity  to 


ioaune  factors  already  existing  anong  Uic  population. 


ties: 


.  Ihe  effioAC^  of  a  llTixg  Iriflucnza  vaocino  depends  on  tho  following  propor- 
l)  the  speolfioi'^  of  the  vaccine  strains  composing  the  preparation,  deter- 


ained  Igr  the  oorrespoadenoe  hetTrccn  their  antigenic  properties  and  the  dominant 
strains  of  types  A2  and  B  influenza  virus  at  the  conteaporozy  epidesdologicol 
period}  S)  the  aotivity  of  proliferation  of  tho  vaoclna  virus  on  the  aucous  meohranos 
Of  the. upper  respiratory  traot  of  suspeptible  persons,  detenBihed  hy  the  presence 
of  the  adBinisterod  virus  in  tho  nasal  seciretlon  and  the  phoryxigeol  au'ous,  tested  2 
ojid  4  days  after  i>riaazy  vaooinatl.dn;  at  the  saoo  tiae  the  virus  does  not  survive 
'  la  the  respiratory  t^t  of  persons  receiving  two  doses  of  living  vaccine;  3)  the 
developaost  of  epeoifio  humozul  immuni^  to  the  vaooine  strains  between  2  ai:d  5 
^^reeks  after  single,  and  espeoiully  after  triple  vaooination,  .which  we  introduced 
in  19^2  into  tho  prootioe  of  ootive  influenza  immunization*  ^his  important  aign  of 
postvaooinal  iaounity  is  ohorooterised  pirimarily  by  the  peroentoge  of  persons  losing 
their  susoeptibili^  to  influenza,  i.o,,  acquiring  speoifio  antibodies  as  a  result 

a 

of  triple  immunization. 

fi.  p*/By  '  '’•*  . . .  *••"■ . . .  . .  . .  - - - -  - - - - 

TABI2  3*  Immuncgenio  Aotivity  of  Living  lype  A2  Influenza  Vaooine  Depending  on  the 
Concentration  of  Aotive  Virus  in  the  Proparation 
KSlft  1)  Conoentration  .of  virus  in  1  ml  vaccine  (in  Ig  IO)  2)  ^k>.  of  peraoz^s  in 
group  3)  Beootivlly  of  preparation  4)  Indices  of  immunogenio  aotivity  3)  Ko. 

a. 

of  porsons  with  fourfold  or  greater  inoroose  in  antibodies  6)  llean  antibody  titer 
oer  person  7)  relative  inorease  of  antibodies 


The  effioooy  the  living  vaooine  depends  not  otzly  on  the  speoifiolty  of 


the  vaccine  strains  arki  their  ijacuno^cnic  activity,  but  also  on  the  concentration 
^^virus  in  the  final  preparation-  In  onler  to  ca  ’  u  raarked  fjaraunological  changes 
with  the  aid  of  inoouous  and  naxinaHy  attenuated  influenzal  stroizis,  a  large  enough 
dose  of  active  virus,  which  ooiet  be  equivalent  to  a  mininun  of  1CX)  OCO  OKbzyonic 

,  t 

,  infection  units  (Table  3)»  be  introduced  into  the  respiratory  tract  of  8Usoe|r> 

tible  Individuals.  In  order  to  oeet  this  requirement,  a  living  voooine  must  be 

s 

prepared  with  a  aiiniaal  concentration  of  10  of  virus  In  1  al  of  the  product. 

In  this  ease  0.3  bX  of  voooino,  adainisterod  in  a  dilution  of  1  will  contain 
100  000  Infeotion  \mits  of  virus. 


The  olo#e  correlation  existing  between  the  imcxmologiool  and.  epidemiological 

•  > 

efficacy  of  living  influenza  vaccine  implies  that  the  principal  probleu  in  active 
^^.unisation  awaiting  solution  is  to  reduce  as  far  as  possible  the  nuoibor  of  susoep* 
tible  yersons,  choraoterized  by  absence  of  antibodies  in  serum  diluted  1 :3**1 :10. 

Kojy  years  of  study  of  vaccination  against  ixvfluenza  have  shown  that  thia 
problen  oozuiot  be  aolved  hy  single  iianunizati^n,  even  given  on  optljsal  preparation 

•  I 

and  a  high  oonoentration  of  1  nimunogcrlcally  potent  virus.  In  uost  vaccinated  per¬ 
sons  single  Immunization  may  fail  because  of  the  appearance  at  this  time  of  ^^iixui 

’  .!l 

obstacles  to  the  proliferation  of  virus  (interference  by  other  viruses  abundant 

-  • 

secretion  of  mucus,  and  so  on).  After  8-12  days  these  obstaoloa  disappear,  and  if  : 

-  J  1 1 

a  second  vacoiivxtion  is  given,  the  virus  begins  to  proliferate  intensively,  '^iple 
vaccination  at  inteznrala  of  &-12  days  leads  to  o  sharp  fall  in  tl»  zunber  of  i'ia» 

ceptible  pez^ons,  .irtzioh  often  falls  from  after  prijsazy  iamunization  to  ' 

©  ' 

13-25^  after  triple  vaooizuttion  (Table  4),  An  increase  in  the  znwber  oC  vaooim- 


tions  with  the  living  pircparation  ir-  thei-cforc  a  neat  important  condition  for  in- 

I 

^^casing  the  efficacy  of  active  imr-iuni cation  against  influenza* 
i  p  '  ±1 


TAHUS  it-.  Effect  of  S^quency  of  Vaccination  on  the  loaunological  Efficoeiy  of  Active 
ZiHRinlsation  against  Influenza  in  Vaccinated  Persons  (initial  antibody  titer  to 

used  strains  1 :10) 

% 

KSft  l)  Kooovalent  A2  or  B  vaocinos  2)  Divalent  A2*B  vacoine  Jl)  Fsroq\i«noy  of 

% 

iasunisation  U)  Singlo  Double  !^iple  3)  Percentage  of  persons  showing 
4-fold  or  greater  increase  in  antibody  concentration  and  index  of  no.  of  tines  by 
whldh'  antibodies  inoreased  during  study  of  results  with  strains  indicated  6)  Index 
Xbe  triple  inapunication  of  the  popxilation  with  living  vacoine  which  we  re- 
oooaend  is  praotioable  only  by  the  use  of  a  single  polyvalent  prepai*ation  containing 
vaooine  strains  of  serotypes  A2  and  B.  /dthough  this  preparation,’  if  adoinis- 
tored  onoe  oz:3y,  may  display  an  adverse  influence  from  ooapetition  between  the  in¬ 
dividual  strains  (interferenoe)  on  the  reproduction  of  tbs  various  vaooine  stx'ains, 
this  defaot  is  ooopletely  eradioated  by  triple  ixomunization  with  polyvalent  vaooine. 

*  13x9  less  aotive  stralxtt,  inhibited  after  the  primaxy  vaopination  'by  their  acre  aot*> 

*  ive  ooepetitors,  bee  one  predominant  after  the  second  and  third  iamunizationa,  b»- 
oause  they  hare  not  yet  created  a  specific  immunity. 

Ihe  efficacy- of  living  influenza  vaooine  is  also  Inorsased  significantly 
if  it  is  int.*oduoed  into  the  upper  respiratory  tract  in  a  finely  dispersed  state, 

increasing  the  area  of  contact  between  the  virus  and  the  ausoeptible  tissue,  which 

»  « 

favors  preliferatiM  ^  the  virus  (Table  5).  At  our  suggestion  the  producing  la- 

0 

stitutes  supply  users  with  portable  atomizers,  suitable  for  use  with  a  definite 


dose  of  vaooine. 


I 


(  <.>>e  p  '  5  '  _ _ _ _ _ _  __ 

VaBLS  5,  Effoot  of  the  ’.lode  of  Ira-Tunization  on  the  Reactive  Properties  and  Innuno- 
^^Siool  Efficacy  of  Living  iype  A  Influenza  Vaccine  in  Sucoeptible  Porsona  (adoles« 

■  1;..  cents) 

KEft  '  l)  L!c£*  of  iosunitation  2)  Instillation  into  nasal  passages  3)  Atoai-  ' 

« 

»  zatlon  k)  Inhalation  of  aerosol  5)  ‘‘O.  of  persons  in  group  6)  We.  of  par- 
* 

^  sons  giving  teopemture  reaction  to  adisiniatration  of  vaooine  7)  Wo.  of  peraoxis 
shoiring  4“fold  or  greater  increase  in  antibocJy  concentration  8)  Uean  index  of 
inoivase  in  antibodies  9)  No.  of  perse na  rcs^aining  susoeptible 


Hiring  the  past  15  years  the  Soviet  literature  has  contained  reports  desorlb— 
ing  the'epideaiolOgioal  efficacy  of  living  influenza  vaccine.  Wevertheleas,  auu^  , 
oases  are  also  reported  in  which  such  vaccination  was  a  coapleto  or  partial  failure, 
a  each  oasSf  the  facts  and  conclusions  wore  correct.  "  The  reason  for  the  discrep> 
anoy  waa  not  that  the  principle  of  lisnunizatlon  is  itself  in  doubt,  but  that  the 
present  level  of  production  of  influenza  vaccine  does  not  permit  regular  supply  and 
use  of  preparations  absolutely  unifom  with  the  guaranteed  standard  ac  regards  quality* 

M 

In  1980-€l  the  Uiniatzy  of  Health  of  the  USSR  oonduoted  large-soale  trials 
of  the  epidoBlologlcal  efficacy  of  the  living  influenza  vaccine  issued  ly  various 
institutes  in  IJoscow  and  Leningrad.  According  to  results  obtained  "by  the  Institute 
of  ViroloQ^  of  the  USSR  Aoadeqy  of  Hedical  Sciences  fToa  the  study  of  more  than  1 ' 
alllion  vaccinated  persens,  considerable  differences  were  obsez*ved  in  the  zeaotSve 
and  iaeuacgenio  properties  of  these  vaccines.  Living  vaccine  from  the  Uosoow  Inst- 

W  Vln,.  h.l«d  the  attack  rate  among  tlM  vaccinated  and  gave  only 

fiodezmte  reactions;  vaccine  from  the  Leningrod  Institute  of  Vaccines  and  Sera,  pro-> 


duoed  froa  our  own  vaccine  strninr.,  lo-crod  the  attack  rate  by  a  factor  of  ji.2  &nd 


caw  only  alieht  reactions.  These  rcaxilts  do  not  define  the  linlt  of  efficacy  of 

, 

the  liviac  vaoolne,  for  th^  were  obtained  after  a  single  administration  of  two 

I 

aoxiiovalent  vaoo&nea,  rot  absolutely  standard  in  qualiQr  (as  r^igards  concentration  of  \ 
'  ,  _  '  •  I 

YiXUs).  ..  j 

As  a  result  of  the  experience  gained  from  this  study  of  living  influenza 
vaoeine,  new  instructions  were  drawn  up  to  regulate  the  production  and  control  of 
thic  preparation  and  to  ensure  that  the  follo/ring  requirements  regarding  the  quality 

of  the  ptepaztition  and  the  sohenc  of  its  replacement  ore  satisfied. 

■  I 

1«  ~  The  use  of  single  vaccine  strains  most  closely  related  to  i the  (mtigenio 


tmriants  of  lypes  A  and  3  predominating  at  the  particular  time  and  possessing  high  j 

|i*'  -i 

I  j!  I  > 

iBBUSOgeaio  aotivity  yet  not  producing  reactions,  for  the  production  of  yncoinesJ 

.  '  i  I  ii 

•  ’  ;  I  S 

I  ^ 

2*  The  issxiing  of  a  pireparation  with  a  maximal  ooncentration  of  active  virus 
’  ensuring  the  administration  to  the  vaccinated  person  of  not  less  than  100  jooO 
infection  doses  of  virus  of  each  serotype .  To  satisfy  this  reqjuirementi  for  the  j! 


produotion  of  vaccine  net  only  the  allantol^ 


Xc 


is  used,  but  also  the  ^lantodo 


membranes  of  infected  chick  embryos,  careful  precautions  being  taken  against  in-'  *, 

I  Ij 

aotlvatioi  of  the  virus  during  subsequent  drying  and  prolonged  storage.  j ' 

^  •■N 

3«  Triple  adminl stration  of  the  vaccine  in  the  fourth  quarter  of  each  year 
at  intervals  of  8-12  doya  ly  means  of  an  atomizer.  A  divalent  vaccine  (A2+B)  is 
used  for  ixuaunisatlon,  by  pooling  equal  volumes  of  monovalent  A2  and  B  vaccines  at 
the  time  of  imaunization.  The  living  vaccine  is  supplied  by  the  marsufactiiring  in- 
with  a  portable  atomizer. 


T5ic  narkcting  of  o  living  vcccinc  v/ith  r;uc.rantecd  apccifioity,  f'anij.essncsr  I 
effioacy  trill  provide  a  sound  basis  for  the  successful  oonizvl  of  influenza,  | 

'-i 

Vaccination  against  influenza  oust  become  a  mass  pirooedure  to  bo  caxrriod  oijt  on  th« 

i 

ontiro  population  the  oountry.  Vnis  will  not  only  substanti^ly  doorease  the  .  ^ 

f 

incidence  of  the  disoase,  but  also  gradually  eradicate  the  reservoir  of  influenza  ’ 


virus. 


In  the  soce  way  tsass  prophylaxis  must  be  practised  against  the  virus  respi* 


ratoxy  infections  new  to  oedioine,  affecting  predominantly  infants  of  preschool 
age,  and  caused  by  adenoviruses,  para-influenza  viruses,  Ynntfln^  pneunonia 
syncytial  virus  and  the  virus  of  the  common  cold.  Because  of  the  hij^er  izusunizing 


properties  of  nost  of  these  new  viruses  by  comparison  with  influenza  virus,  the 
^preparation  of  a  new  assooiated  living  vaccine  against  these  viruses  oausing  aass 
respirmtozy  infections  is  the  next  urgent  task. 
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